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0 Cruise control systems for motor vehicles. 



0 A cruise control system for a motor vehicle (10) 
Includes a forward looking distance sensor (20) 
adapted to sense vehicles (11, 12. 13) moving in the 
same path as the equipped vehicle (10) or in paths 
adjacent to the equipped vehicle (10), the system 
tracking vehicles (11, 12, 13) in front of or in paths 
adjacent to the equipped vehicle (10) and controlling 
braking or acceleration of the equipped vehicle (10) 
in response to vehicles (11, 12, 13) travelling in front 
of or on converging paths with the equipped vehicle 
(10), in order to maintain a safe distance between 
the equipped vehicle (10) and vehicles (11, 12, 13) 
In or entering its path. 
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The present invention relates to cruise control 
systems for motor vehicles. 

Cruise control systems currently fitted on mo- 
tor vehicles, once engaged by the driver, would 
maintain the vehicle at a constant speed without 
the driver having to take action. Such systems 
operate conventionally through the vehicle throttle 
only. 

Cruise control systems of this type are benefi- 
cial on open roads with low traffic flows. However, 
on more congested roads where the equipped ve- 
hicle may catch up with slow moving vehicles or 
passing vehicles may pull in front of the equipped 
vehicle at an unsafe distance, the driver must fre- 
quently disengage the cruise control system, so 
that he may adjust the speed of the equipped 
vehicle to maintain a safe distance from the ve- 
hicles in front. 

It has been proposed to fit a forward looking 
distance sensor at the front of the equipped ve- 
hicle, so that by using brake and throttle inter- 
action, the cruise control system may be used to 
maintain a safe distance from a target vehicle in 
front of the equipped vehicle. Such systems should 
be capable of maintaining a safe distance between 
vehicles and even if the target vehicle brakes mod- 
erately, it should be possible to maintain a safe 
distance without excessive braking of the equipped 
vehicle. If the system assesses that a braking effort 
in excess of for example 0.3g is required, the 
system will alert the driver and it will be up to the 
driver to apply a greater braking effort if he consid- 
ers it necessary. This will happen If a vehicle pulls 
in front of the equipped vehicle, thus taking the 
place of the target vehicle but at a much closer 
distance. In such circumstances, it will appear to 
the cruise control system that the target vehicle 
has slowed to such an extent that emergency brak- 
ing is required. However, it is probable in such 
circumstances, that the vehicle pulling in is travel- 
ling faster than or at equal speed to the equipped 
vehicle and that a safe driving distance can be 
achieved with only moderate deceleration. 

According to one aspect of the present inven- 
tion a cruise control system for a motor vehicle 
comprises: a forward looking distance sensor 
means, the distance sensor means being capable 
of sensing vehicles moving in the same path as the 
equipped vehicle and controlling the speed of the 
equipped vehicle in order to maintain a safe dis- 
tance with the vehicles in front, characterised in 
that the sensor means also senses vehicles moving 
in paths adjacent to the path of the equipped 
vehicle; means being provided to process signals 
from the sensor means to provide Information of 
the range, relative velocity and direction of move- 
ment of vehicles travelling in front of or in paths 
adjacent to the equipped vehicle; and means being 
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provided to control braking and acceleration of the 
equipped vehicle in response to vehicles travelling 
in front of or on converging paths with the 
equipped vehicle, in order to maintain a safe dis- 

5 tance between the equipped vehicle and vehicles 
in or entering its path. 

By monitoring the range, relative velocity and 
direction of movement of vehicles in adjacent paths 
as well as in front of the equipped vehicle, the 

10 interception of the path of the equipped vehicle by 
vehicles on either side may be predicted and in 
normal circumstances appropriate adjustments 
made without resorting to emergency braking. In 
exceptional circumstances the system may be ca- 
rs pable of initiating an emergency braking operation. 

In addition to forward looking distance sensor 
means, the equipped vehicle will be equipped with 
a sensor to monitor its own speed relative to the 
road, so that the appropriate safe distance may be 

20 calculated. In addition, sensors may be provided to; 
monitor condition of the road surface so that the 
probable braking performance of the vehicle can 
be assessed; monitor the steering angle of the 
equipped vehicle so that its Intended path can be 

25 taken into account; and monitoring the equipped 
vehicle's longitudinal and lateral acceleration so 
that cornering can be taken into account. 

Radar means is particulariy suitable for use as 
a distance sensor means. However, other means, 

30 for example laser, infra-red sensors or telemetric 
means may be used, provided that such means are 
capable of operating appropriately under all weath- 
er conditions. The sensor will preferably have a 
field of view of the order of 15 • or greater. The 

35 pattern covered by the sensor means may however 
be tailored having, for example, longer range for 
small angles, eg up to 9*. and shorter range on 
either side of 9*. 

The sensor may comprise a single sensor 

40 which is scanned mechanically from side to side, 
or an array of sensors which are scanned electron- 
ically. 

Control of the throttle or brakes of the 
equipped vehicle may be through suitable servo 
45 means or through the engine and brake manage- 
ment control systems. 

An embodiment of the invention is now de- 
scribed, by way of example only, with reference to 
the accompanying drawings, in which:- 
50 Figure 1 is a diagramatic plan view of vehicles 
travelling along a three lane highway; and 
Figure 2 is a block diagram of a cruise control 
system in accordance with the present Inven- 
tion. 

55 As illustrated in Figures 1 and 2, a vehicle 10 
is equipped with a cruise control system having 
radar sensing means 20 having a field of view F 
which will cover a vehicle 1 1 travelling in front of 
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the equipped vehicle 10 in the same lane and also 
vehicles 12 and 13 travelling in front of the 
equipped vehicle 10 in lanes on either side of the 
equipped vehicle 10. 

The radar sensing means 20 comprises a se- 5 
ries of radar sensors directed at different angles to 
cover the field of view F. The radar sensors are 
scanned electronically to give signals correspond- 
ing to the range and bearing of each vehicle 11. 
12, 13 in the field of view F. io 

The sensing means 20 is connected to an 
analogued to digital converter 22 by means of 
which the signals from the sensing means 20 are 
digitised. The signals are then passed to analyser 
means 24 which will analyse successvie signals 75 
from each object detected by the sensing means 
20 and select possible targets, that is vehicles 1 1 , 
12, 13 travelling in the same direction as the 
equipped vehicle 10 in the same or adjacent paths. 
The analyser means 24 will disregard, for example, 20 
signals from vehicles travelling In the opposite di- 
rection or stationary objects. 

Tracker means 26 then monitors the signals 
relating to the possible targets selected by an- 
alyser means 24 and from successive signals relet- 25 
ing to the range and bearing of each possible 
target, calculate its position, velocity and direction 
of movement relative to the equipped vehicle 10. 

The information on each of the possible targets 
is then passed to an analyser and selection means 30 
28,30 which assesses each possible target and 
selects the most appropriate target. This will nor- 
mally be the closest target which is directly in the 
path of the equipped vehicle 10, that is vehicle 11. 
However, if the tracker means 26 Indicates that a 35 
possible target vehicle 12 or 13 In an adjacent path 
is about to come Into the path of the equipped 
vehicle 10, then the system may switch to this 
alternative target. 

The analyser means 28 also has an input from 40 
a sensor 32 measuring the angle of steering of the 
equipped vehicle 10. By this means, the intended 
path of the equipped vehicle 10 may be taken Into 
account in assessing the most appropriate target. A 
further input from sensor 34 measures the longitu- 45 
dinal and lateral acceleration of the equipped ve- 
hicle 10 and will also permit cornering, when the 
fonward looking sensor will not be centered along 
the path of the equipped vehicle 10, to be taken 
into account in assessing the most appropriate so 
target. 

Means 38 may also be provided by which the 
driver may override the selected target and give 
him the option of selecting an alternative target. 
This may be required, if the driver intends to 55 
change lane and wishes to ignore the vehicle di- 
rectly in front or a vehicle approaching from the 
other side. 
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The analyser and selection means 28, 30 
passes on information relating to the selected tar- 
get to a vehicle dynamic control system 40. Inputs 
from sensors 42 and 44 provide information as to 
the speed of the equipped vehicle 10 and the 
condition of the road surface, so that the control 
system 40 may determine the amount of decelera- 
tion or acceleration required to maintain a safe 
distance with the target. The control system 40 will 
then produce signals to operate a brake control 46 
and/or throttle control 48 appropriately to acceler- 
ate or decelerate the equipped vehicle 10, as re- 
quired. Means may also be provided to enable the 
driver to set a maximum speed. 

If, while the cruise control system Is In control 
of the equipped vehicle 10. the target vehicle dis- 
appears, then if the equipped vehicle 10 is travel- 
ling in a straight path, the equipped vehicle 10 may 
be accelerated until it reaches the maximum speed 
at which the cruise control system has been set. or 
another appropriate target comes into range. If. 
however, the equipped vehicle is cornering, so that 
loss of contact with the target vehicle may be due 
to the curvature of the road, the equipped vehicle 
10 will maintain its speed corresponding to the last 
known relative position of the target vehicle, until 
contact with the target vehicle is reestablished or 
the equipped vehicle 10 reverts to a straight path. 

Claims 

1. A cruise control system for a motor vehicle 
(10) comprising a forward looking distance 
sensor means (20). the distance sensor means 
(20) being capable of sensing vehicles (11) 
moving in the same path as the equipped 
vehicle (10) and controlling the speed of the 
equipped vehicle (10) in order to maintain a 
safe distance with the vehicles (11) in front, 
characterised in that the sensor means (20) 
also senses vehicles (12, 13) moving in paths 
adjacent to the path of the equipped vehicle 
(10); means (22 - 30) being provided to pro- 
cess signals from the sensor means (20) to 
provide information of the range, relative ve- 
locity and direction of movement of vehicles 
(11, 12, 13) travelling in front of or In paths 
adjacent to the equipped vehicle (10); and 
means (40) being provided to control braking 
and acceleration of the equipped vehicle (10) 
In response to vehicles (11, 12, 13) travelling in 
front of or on converging paths with the 
equipped vehicle (10). In order to maintain a 
safe distance between the equipped vehicle 
(10) and vehicles (11, 12, 13) in or entering its 
path. 
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9. 



A cruise control system according to Claim 1 
characterised in that the forward looking sen- 
sor means (20) Is a radar sensor. 

A cruise control system according to Claim 1 
or 2 characterised in that the sensor means 
(20) has a field of view of the order of 15* or 



A cruise control system according to any one 
of the preceding claims characterised In that 
the forward looking sensor means (20) com- 
prises a single sensor which Is scanned me- 
chanically from side to side. 

A cruise control system according to any one 
of the preceding claims characterised in that 
the sensor means (20) comprises an array of 
sensors angled with respect to one another to 
cover the required field of view, the sensors 
being scanned electronically. 

A cruise control system according to any one 
of the preceding claims characterised In that 
means (28, 30) is Included for monitoring suc- 
cessive signals from each object detected by 
the sensor means (20) and from said signals 
selecting the possible targets (11, 12, 13) cor- 
. responding to objects moving in the same di- 
rection as the equipped vehicle (10) in the path 
of the equipped vehicle (10) or in paths adja- 
cent to the equipped vehicle (10); means (26) 
for tracking each possible target and for select- 
ing a most appropriate target and means (40) 
for controlling acceleration or deceleration of 
the vehicle (10) in response to the relative 
position and speed of the most appropriate 
target (11, 12, 13) relative to the equipped 
vehicle (10). 

A cruise control system according to any one 
of the preceding claims characterised in that 
acceleration or deceleration of the vehicle (10) 
is controlled by means of the throttle system 
and/or braking system of the vehicle (10). 

A cruise control system according to Claim 7 
characterised In that servo means (46, 48) are 
provided to control the throttle system and/or 
braking system of the vehicle (1 0). 

A cruise control system according to any one 
of Claims 1 to 7 characterised in that the 
throttle system and/or braking system of the 
vehicle (10) is controlled through the engine or 
braking management control system. 
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10. A cruise control system according to any one 
of the preceding claims characterised in that 
means (42) is provided to monitor the speed of 
the equipped vehicle (10) relative to the road. 

11. A cruise control system according to any one 
of the preceding claims characterised in that 
sensors (44) are provided to measure the con- 
dition of the road surface. 

12. A cruise control system according to any one 
of the preceding claims characterised in that 
sensors (32, 34) are provided to measure the 
steering angle of the equipped vehicle (10) 
and/or the longitudinal and lateral acceleration 
of the equipped vehicle (10). 

13. A cruise control system according to any one 
of the preceding claims characterised in that 
means (38) is provided to permit the driver to 
override the selected target 
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